Altered secretion and processing of epidermal growth factor in adrenergic-induced growth of the rat submandibular gland.
The granular convoluted tubule (GCT) cells of the submandibular glands represent a major production site for epidermal growth factor (EGF). This study investigates EGF production in the submandibular glands in relation to beta-adrenergic stimulation. Rats were treated with isoproterenol (beta-agonist), which caused up to a 400% increase in submandibular tissue weight after 3 weeks. The weight increase coincided with marked morphologic changes, with degranulation and an apparent decrement in the number of the GCT cells. Immunostaining against EGF revealed a reduction in the number of EGF-immunoreactive cells. Concomitantly, the glandular contents of 6-kDa EGF decreased from 12.86+/-3.42 nmol/gland (mean+/-S.E.M.) in controls to 0.26+/-0.03 nmol/gland. EGF mRNA levels, expressed relative to total RNA levels, only tended to be reduced after 3 weeks as judged from RT-PCR and in situ hybridization (ISH). The isoproterenol-treated rats had increased output of EGF in the saliva, but the salivary secretion of protein was also increased. In both glandular tissue and saliva, gel filtration revealed partially processed high molecular weight forms of EGF in the isoproterenol-treated rats. These data indicate that isoproterenol treatment leads to a hyperstimulatory state of the GCT cells, which then causes depletion of the cellular stores of mature EGF, and most likely due to a shortened posttranslational transit, incomplete peptide processing.